Methods to study stromal-cell derived factor 2 in the context of ER stress and the unfolded protein response in Arabidopsis thaliana.
The accumulation of misfolded or unfolded polypeptides in the endoplasmic reticulum (ER) provokes ER stress and triggers protective signaling pathways termed the unfolded protein response (UPR). Stromal cell-derived factor 2 (SDF2)-type proteins are conserved throughout the animal and plant kingdoms. Upon UPR activation transcription of SDF2-type genes is significantly enhanced in metazoan and plants, suggesting an evolutionarily conserved role. However, the precise molecular function of SDF2-type proteins still needs to be established. Most eukaryotes have two SDF2 homologous, whereas the model plant Arabidopsis thaliana has a single SDF2, thus representing an ideal model system to study the functional role of SDF2-type proteins. This chapter provides techniques to study SDF2 in the context of ER stress in Arabidopsis. We describe available sdf2 mutants, and methods to evaluate ER stress sensitivity of seedlings. Further, we summarize tools and methods that are helpful to monitor UPR induction in general (e.g., SDF2 promoter-reporter fusion constructs and SDF2-specific antibodies). In Section 6, we provide protocols for the expression and purification of recombinant SDF2 protein that can be used for further biochemical studies.